Kugelmass and Stuber and Lang have reported that the coagulation of blood or solutions of fibrinogen is accompanied by an increased alkalinity of the free fluid, which the former definitely ascribes to an absorption of hydrogen ions by the clot. Hirsch, however, reports an increased acidity, and suggests that it is the actual cause of coagulation; and Hekma in claiming that fibrinogen is the alkaline hydrosol of fibrin, implies that he believes its coagulation to be due to an acidification of shed blood. Finally, Havard and Kerridge report that the time-pH curve of shed blood is unaffected by coagulation.
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Clearly, the matter requires reinvestigation. If it could be proved that the transformation of fibrinogen to fibrin is invariably accompanied by a change in the hydrogen ion concentration of the free fluid, such a change would offer a valuable clue to the essential difference between the two proteins.
With this in mind, thrombin was added to solutions of horse and rabbit fibrlnogen, and the pH followed potentiometrically.
Fibrinogen and thrombin were prepared as described in a preceding paper (Eagle) . Error due to loss of CO~ was minimized by using a fibrinogen solution in equilibrium with air. The prothrombin used in preparing the thrombin was adjusted to approximately pH 6.5 prior to the addition of CaC12, in several experiments using dilute NaOH
rather than bicarbonate or phosphate buffers, so as to minimize the buffer capacity of the thrombin-fibrinogen mixture. The pH was followed potentiometrically (glass electrode), the first reading being obtained within 1 minute after the admixture of the thrombin and fibrinogen; and readings were continued at intervals of 1-2 minutes until a solid clot had formed around the glass electrode. The latter consisted of a bulb of Corning 0.015 glass sealed 6n to a double walled tube in such a way as to form an air jacket between the outer and inner tube and leave the lumen of the inner tube continuous with the bulb. This construction has the advantage that it limits the contact between the contents of the bulb and the unknown to the glass membrane of the bulb. Details of such a glass electrode are given by Baumberger.
The bulb of the glass electrode was filled with 0.1 normal HC1 into which dipped a silver chloride electrode. The potential difference between the glass electrode and a calomel half-cell connected to the unknown by means of a salt bridge was measured by means of a thermionic electrometer developed by R. K. Skow at Stanford University. The glass electrode responded immediately (at least within 1 minute) to pH changes, changing its potential by RT/F volts per pH unit. The method was shown to give correct results with a limit of error of 4-0.03 pH as shown by determinations on buffers of pH 3.97 and 6.95 checked with the hydrogen electrode.
The results of a single experiment using horse thrombin and horse fibrinogen are summarized in Table I . Similar results were obtained with rabbit thrombin and rabbit fibrinogen. There was no significant shift in pH at any time during the coagulation process, excluding the liberation of a demonstrable quantity of H + or O H -as either a necessary cause or effect of coagulation. It should be pointed out that because of the high buffer capacity of plasma or serum, the shift of 0.1-0.15 pH reported by Stuber and others during the coagulation of plasma actually reflects the liberation of considerable quantities of free acid or base, of the order of 0.002 m.-eq, per cc. plasma, or approximately 0.3 m.-eq, per gm. fibrinogen. If we assume that the molecular weight of fibrinogen is about that of serum albumin or globulin, this represents the liberation of approximately 20 equivalents of acid or base per tool fibrinogen. If such a change were an intrinsic part of the phenomenon of coagulation, the change in the pH of the unbuffered fibrinogen solutions used in the foregoing experiment would have been of the order of 1-2 full pH units. Even if only one equivalent of free fibrinogen solution, enough to cause a significant shift in the observed pH. The absence of any demonstrable shift ( < 0.03 pH) apparently excludes such liberation of free acid or base as a necessary concomitant of the conversion of fibrinogen to fibrin.
SUMMARY
The coagulation of fibrinogen by thrombin does not involve a significant shift in the hydrogen ion concentration of the free fluid.
